IV Data Evaluatioa
4,1 Neutron Data Evaluation for General
Purpose File
Liu Tingjin
(Chinese Nuclear Data Center, I1AE)

Recent years, the complete ncutron data evaluation has been done for
CENDL-2 (Chinese Evaluation Nuclear Data Library, Second Version) in China,
The incident neutron enrgy range is from 16° ¢V to 20 MeV and the data type
contains MF | to MF 5 (in ENDF/B-4 format),

A Nuclear Cross Section Evaluation System (NCSES) has been used either
at Nuclear Data Center or at other units of the cooperation network to process
EXFOR experimental data, including the data retrieve, formal conversion,
plotting and comparing, curve {itting, joint adjusting, output in ENDF/B format
and so on,

The programs AUJP and MUP-2 have been used for theoretical calculation,
The former is a optical model calculation program with parameter auto—adjusting,
and the latter is a statistical calculation program, including Hauser-Feshbach
and pre-equilibrium theory,

So far the cvaluations have been finished for nuclides P, S, Ca, Ti, Sb,
Mn, Co, Pb, W, Al, Ag, Cd, In and are underway for nuclides K, Fe, 23U,
la.U aﬂd !S’P“' llﬂpu'

In addition to the evalualions for CENDL-2, also some evaluations have
been done for international cooperation, inciuding !°"Ag, !**Ag “*Ag (for
JENDL-3),24:Am,24°Bk, *4°C{ (for ENDF/B-g§). The evaluations for nuclides
O,F (for ENDF/B-6) and the review for nuclides "Li, *Bc, *35U, 228U, 23°Py,
149Py (for ENDF/B-6) are underway,

4,2 Evaluation of Complete Neutron Data
for Natural Tungsten
M1 Gonggui Wang Shiming Zoas Yiming

(Institute of Nuclear Science and Technology, Sichuan Univ, )
1, Total cross section

Since 1975, most of the total cross section have been measured with white

light source and TOF method There are structures in the energe range below 10 keV,
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In the energy range from 1.0X107* to 0.1 eV and 0.1 ¢V to 100 keV, the
evaluated data of ENDL/84 and UNC-5099 are adopted respectively., In the
energy range 100 keV ~20 MeV the experimental data fitted with spline function'*!
are taken as recommended one. In the energy range 10~°~10"* eV, the data are
extrapolated one,
2_ Capture cross section

New measured data of Xiang (86) !, Macklin (83)*', Poenitz (82)!"', Joly
(81)'*, Fricke (70)'*' and Budnar (79)'"' are available in the energy range
from 100 keV to 4 MeV, These make the ev;luated data considerably improved
(Fig. 1) .
3. (n, 2n), (n, 3n) reaction cross section

For (n, 2n) reaction, the new data were measured by Frechaut (80)!''' and
Veeser (81)''’’ in the energy range from 7.9 to 14.8 MeV and 14.7 to 20 MeV
respectively, For (n, 3n) reaction, new data were measured by Veeser (81)"'"
in the encrgy range from 14.7 to 20 MeV, Based on these new data, the evaluated
data are greatly improved (Fig, 2) .
4  Inelastic scattering cross section

The cross sections of inelastic scaltering to 23 discrete lcvels are calculated
with MUP2 code, but they are normalized to the experimental data of Lister
(62)!"'?! and Guenther (82)!'*' in the energy range below 3.5 MeV (Fig. 3).
§ Other reactions

For other reactions, there are also some new measured data, Begum (81)!"'%
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Fig.1 Evaluated capture cross section is compared to
recent experimental data
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Fig.2 Evaluated (n,2n) and (2,3n) cross seciion are
compared to recent experimental data.
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Fig.3 Evaluated inelastic excitation cross sections
are compared to experimental data.
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for angutar distribution of elastic scattering (Fig. 4) , Pai (80)"'*' for non-ela-
stic and Qaim (75, 82)''7' for charged particle, For (n,p) and (n,n'p) reac-
tions, the theoretical curves calculated by using MUP2 code are normalized to
Qsim’s data at 14,7 MeV,

8, Theoretical calculation

For supplement, the data for tungsten are calculated with programs AUJP'Y!
based on optical model and MUP2' '! based on optical model, H-F statistical
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model and pre—equilibrium evaporalion model in the coergy rasge from ) keV to 20
MeV. The comparison between calculated and measured data is given in the table |,

Table 1. The comparison betweea calculated and measured data

Ee e _-A’_____ o uea L ' Oaen
V) | theo. | eml | 28 | thee. | el | cag | thee. | eml. | cam
i ! i : :
1.8 102 | 100 | 03 | s | a3 | Tar | 238 | 2. s
2.2 6.% 7.10 1.3 :) 4.5 4.4 2.3 2.43 i .67 8.97
2.6 6.5¢ 7.11 3.5 £.33 4.44 1.46 2.4 2.67 .93
3.0 €72 | 700 | 5.9 4z | 435 | 3as | 2: | 268 5.7
3.6 6.48 674 4.1 . .84 4.13 4.6 2.52 2.61 3.30
490 6.29 8.49 307 | 3.7 3.9 LN 4 253 3.59 2.5
a2 | 5% | eo1 | 18 3.3 | 346 | 336 | 255 | 2.5 0.31
650 | 534 | 53 | o006 | 27 | 282 | 124 | 28 | 2.8 1.53
7452 | sa7 | sas | o032 | 262 | 264 | o069 | 258 | 2.5 1.3
8.5 | So0¢ | 505 | 02 25 | 256 | 17 | 28 | 2@ 1.42
100 | S0z | sos | 1.9 | 252 | 263 | 416 | 249 | 246 1.3
12.0 5.4 | st | 1z | 267 | 277 | s | 246 | 2.4 0.9
14.1 530 | 535 | o085 . 289 | 295 | 219 | a1 | 2.3 0.78
1.0 54 | S4z | 027 | 365 | 306 | o4 | 235 | 2.3 0.1
18.0 546 | 538 | 157 | 3a5 | 306 | 314 | 230 | 2.: 0.49
2.0 55 | 530 | 412 | 323 | 302 | 686 | 229 | 2. 0.49

odm Iiheo. ~mea. | 00
mes

The main parameters used are as follows,
(1) Optical potengial parameters (MeV or Fermi) .

A,=Ag0=0.322 V,=47.655
As=Ay=0.681 V,=-0.237
X,=Xgo=1.307 V,=0.011t
Xy=Xym=1,265 Vy=—24.0
Xce=1.25 V,=0.0
U,=—0.187 W,=8.806
U,=0,032 W,=—~0.111
Visom8g.2 W,=0.0

(2) Level density parameters is given in Table2.
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Fig-4 Comparison of the evaluated angslar distributions for
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clastic scattering and experimental data.
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Table 2 Level deasity parameters®

o  The level density formuls of Ref. (12] are

P P(» 3 (2) S (™ P(z) P (») S (» S (»)
w-132 w-iss

0.6 0.0 -1.3 s ! 0.69 0.75 -7 655

|

0.0 0.75 -7.24 6.9 I 0.0 0.0 -1.24 6.5

0.6 0.0 —745 TS .68 0.7 -145 o

0.0 0.5 ~7.3 7.3 0.0 0.0 -7.9 7.15

0.68 0.0 -3 7.4 | 0.68 0.5 813 1.3
W-is4 W-188

0.69 0.0 -13 .72 0.69 0.0 -7 s

0.0 0.7 -1.24 6.5 0.0 0.86 ~T.24 .49

.68 0.0 —7.45 .M } 0.68 0.0 745 872

0.0 0.75 -7.9 5.9 i 0.0 0.75 -7.9 0.5

0.68 0.0 813 115 i 0.68 0.0 -8.13 6%

wsed.

7. Concluding remarks

This evaluation is

for CENDL-2 and based on CENDL-1', Due to the

new experimentsl data have been available for recent yesrs, the evalusted data

have been considerably improved especislly for cross sections of (n,2n),

. 50 -



(n.30) , (n,Y) reaclioas and inelastic scatlering to some discrete levels,

The asthors wish to thank Prof. Liang Qichang and Prof. Lis Tingjin for
their belp in this work., We also thank Dr. Cai Chosghai for kis kelp in the
calculation,
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4,3 Neutron Data Evaluations of P, S and K
Y.Y.Zhou Y.Shi M, Han

(Dept. of Phys., Nanjing Univ.)

Complete neutron data evalualions have been finished for nuclides 2'P.S and
K in the incident neulron energy range from 10-* eV lo 20 MeV, Measured
data up to 1985 for 2'P and S, 1988 for K are collected and filted with spline
function alter careful analyses. The theoretical calru'alions are performed by
Code MUP-2 with neutron optical potential parameter adjusting by means of
Code AUJP. The completr evaluated data are checked with codes SUM4, CHK4,
FIZCON, PSYCHE and submitted to Chinese Evaluated Nuclear Dala Library,
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